trum to those of wild-type recombinant and natural AFPs, and also retained comparable calcium-binding ability and resistance to protease digestion in the presence of calcium. However, the mutant AFP was found to have lost inhibiting activity for ice crystal growth as assesed by thermal hysteresis. On the other hand, wild-type AFP even carrying the C-terminal HisTag showed normal inhibiting activity. Morphologies of ice crystals were also compared. The mutant AFP did not form bipyramid-shaped crystals typical of those seen in the presence of natural AFP even at the highest concentration used (1.5mg/ ml), while the wild-type AFP did so. Nevertheless, many issues remain unsolved. To summarize these; 1) "Why can AFP bind neither galactose nor mannose?" On this point, the authors suggested the lack of some amino acid residues, such as aromatic residues and glycine-rich loops as a possible reason. These residues prove to be important for some C-type lectins. In the opposite case, antifreezing activity may also be questioned for some other C-type lectins. In this regard, I just mention that there was once a controversy over the antifreezing activity of rattlesnake lectin, a C-type lectin [Rubinsky, B., Coger, R., Ewart, KY., and Fletcher, G.L. Why do some restricted species living in polar oceans have AFP, although their phylogenic kinships are not necessarily close to one another. This fact should raise an objection to the idea that type-II AFPs have evolved from an ancestral gene common to all fish. If this is true, could some fish under special circumstances have devised antifreezing proteins by an adaptation process, probably without any special purpose, just utilizing an available C-type lectin gene? 3) Lastly, why do all of these type-II AFPs have to conserve galactose-binding motif? Unfortunately, there is no comment on this. In other types of AFPs, however, preservation of a flat surface in the ice contact site seems critical to assure stable interaction between ice crys-AFP, the presence of Glu-Pro-Asn may interfere with the preservation of such a flat surface rather by some secondary effect. Otherwise, conservation of Gin-Pro-Asp motif may have a much deeper evolutionary meaning which is currently unsolved.
It is surprising to see the adaptability of living organisms through fish AFP, particularly when considering the current proliferation of Teleostei (because they should have evolved rather recently). However, it should be mentioned that the partnership between protein and water is much older than that between AFP and fish. Remember that R-OH is water, if R=H. It means that protein and sugar are also very old partners.
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